Gut microbiota affects sensitivity to acute DSS-induced colitis independently of host genotype.
Caspase-deficient mice and wild-type (WT) mice show significant differences in their gut microbiota composition. These differences coincide with the observation that caspase-3-deficient mice carrying a natural caspase-11 mutation (Casp3/11(-/-)) are less sensitive to acute dextran sodium sulfate-induced colitis than WT mice. For these reasons, we investigated the role of the microbiota in the development of colitis by cohousing WT and Casp3/11(-/-) mice. Microbial community fingerprinting by denaturing gradient gel electrophoresis analysis revealed that the similarities in gut microbial composition of WT and Casp3/11(-/-) mice increased after cohousing. In the acute dextran sodium sulfate-induced colitis model, Casp3/11(-/-) mice that were cohoused with WT mice showed increased weight loss and disease activity scores and increased neutrophil infiltration and inflammatory cytokine levels in their colon tissue compared with Casp3/11(-/-) mice that were not cohoused with WT mice. Also, we demonstrate that only the microbiota of the Casp3/11(-/-) mice cohoused with WT mice showed an important increase in Prevotella species. In conclusion, our cohousing experiments revealed that the colitogenic activity of the WT microbiota is transferable to Casp3/11(-/-) mice and that Prevotella species are likely to be involved. By contrast, the relative protection of Casp3/11(-/-) mice against dextran sodium sulfate damage is not transferred to WT mice after cohousing. These results underscore the need for in-depth studies of the bilateral interaction of host genes and microbiota to gain insight into the mechanisms of disease pathogenesis. Our findings also have important implications for the experimental design of disease studies in genetically modified mice and conclusions drawn from them.